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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an angular velocity sensor device which 
can amplify only angular velocity signals at a high amplification rate by canceling 
out crosstalk voltages generated via parasitic capacities and can thus enhance 
the sensitivity of an angular velocity sensor. 

SOLUTION: An angular velocity sensor device 10 comprises a sensing part 1a 



(51)lnt.CI. 



and a signal processing circuit part 1b. Drive wiring L1, L2 is brought out to 
driving terminals L1a, L2a from the driving electrodes e1, e2 of the angular 
velocity sensor 1c of the sensing part 1a. A detecting wiring pattern L3 is brought 
out from one detecting electrode e3 to a detecting terminal L3a. From the other 
detecting electrode e4, a detecting wiring pattern L4 and a compensating wiring 
pattern L5 are brought out, respectively, to a detecting terminal L4a and a 
guaranteeing terminal L5a. Parasitic capacities C51, C13, C32, C24 between the 
wiring patterns are made to satisfy the bridge parallel condition of 
C51.C32=C13.C24 to cancel out crosstalk appearing at the detecting terminals 
L3b, L4b. 
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CLAIMS 



[Claim(s)] 

[Claim 1] From the drive electrode (e1, e2) of the pair which an angular-velocity 
sensor opposes, and the detection electrode (e3, e4) of a pair the drive terminal 
(L1a, L2a) of the pair formed in the side section of the sensing section, and a 
detection terminal (L3a --) The circuit pattern for a drive (L1, L2) and the circuit 
pattern for detection (L3, L4) are drawn by L4a, respectively. And it is the 
angular-velocity sensor by which the compensation circuit pattern (L5) linked to 
the circuit pattern for detection (L4) is prepared. Parasitic capacitance between a 
compensation circuit pattern (L5) and the 1st circuit pattern for a drive (L1) is set 
to C51. Parasitic capacitance between the 1st circuit pattern for a drive (L1) and 
the 1st circuit pattern for detection (L3) is set to C13. Set parasitic capacitance 
between the 1st circuit pattern for detection (L3), and the 2nd circuit pattern for a 
drive (L2) to C32, and parasitic capacitance between the 2nd circuit pattern for a 
drive (L2) and the 2nd circuit pattern for detection (L4) is set to C24. Angular- 
velocity sensor equipment with which said each circuit pattern is arranged so that 
a bottom type may be materialized. 

C51 and C32=C13, and C24 -- [Claim 2] From the drive electrode (e1, e2) of the 
pair which an angular-velocity sensor opposes, and the detection electrode (e3, 
e4) of a pair the drive terminal (L8a, L9a) of the pair formed in the same **** of 
the sensing section, and the detection terminal (L6a --) of a pair The circuit 
pattern for a drive (L8, L9) and the circuit pattern for detection (L6, L7) are drawn 



by L7a, respectively. And it is the angular-velocity sensor by which the 
compensation circuit pattern (L5f) linked to the circuit pattern for detection (L9) is 
prepared. Parasitic capacitance between a compensation circuit pattern (L5f) and 
the 1st circuit pattern for detection (L6) is set to C56. Parasitic capacitance 
between the 1st circuit pattern for detection (L6) and the 1st circuit pattern for a 
drive (L8) is set to C68. Set parasitic capacitance between the 1st circuit pattern 
for a drive (L8), and the 2nd circuit pattern for detection (L7) to C87, and parasitic 
capacitance between the 2nd circuit pattern for detection (L7) and the 2nd circuit 
pattern for a drive (L9) is set to C79. Angular-velocity sensor equipment with 
which said each circuit pattern is arranged so that a bottom type may be 
materialized. 
C56 and C87=C68, C79 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the angular-velocity sensor 
equipment which offset the cross talk of the driving signal from the circuit pattern 
for a drive to the circuit pattern for detection. 



[0002] 

[Description of the Prior Art] In recent years, small angular-velocity sensor 
equipment is used for the navigation system of an automobile, a robot's attitude 
control equipment, the hand deflection arrester of a camera, etc. The structure of 
this conventional angular-velocity sensor equipment is explained with reference 
to drawing 4 . The SOI (Silicon On Insulator) substrate 1 is processed, and 
angular-velocity sensor equipment 20 is formed, as shown in drawing 6 . This 
SOI substrate 1 consists of a three-tiered structure of the insulating layers s2, 
such as up silicon s1 and silicon oxide, and lower silicon s3, although processing 
is already added. Digital-disposal-circuit section 1b is formed in the SOI substrate 
1 near sensing section 1a and this sensing section 1a. 

[0003] Angular-velocity sensor 1c is arranged in the core of this sensing section 
1a. This angular-velocity sensor 1c is explained with reference to drawing 5 and 
drawing 6 . The rectangular oscillating object 2 is supported by the support 
electrode 3 possible [ vibration ] through supporting beam 2a of the L character 
mold combined with four corners. In the both-ends side of the longitudinal 
direction of this oscillating object 2, two or more movable electrode 2bs and 2c 
are formed in the end face and the direction of a right angle, respectively. 
Moreover, two or more movable electrodes 2d and 2e are formed also in the 
both-sides side of the direction of a short hand of the oscillating object 2 in the 
side face and the direction of a right angle, respectively. 
[0004] Movable electrode 2b and the drive electrodes e1 and e2 of Kushigata 
which gear with 2c through a gap, respectively are formed in the longitudinal 
direction of the oscillating object 2. Moreover, the detection electrodes e3 and e4 
of Kushigata which gear with movable electrodes 2d and 2e through a gap, 
respectively are formed in the direction of a short hand of the oscillating object 2. 
And in this angular-velocity sensor 1c, each electrostatic capacity between the 
detection electrodes e3 and e4 and the drive electrodes e1 and e2 has taken the 
balance. As shown in drawing 6 , on the SOI substrate 1, the configuration of 
angular-velocity sensor 1c shown in drawing 5 is formed in the configuration 



which shows a photoresist mask to drawing 5 , and is formed by etching the up 
silicon s1 of the SOI substrate 1 by RIE (Reacve Ion Etching) using 6 sulfur- 
fluoride (SF6) gas. 

[0005] Moreover, as shown in drawing 5 and drawing 6 , etching removal of the 
insulating layer s2 of those lower parts and near is carried out, Gap g is formed 
between lower silicon s3, and free oscillation of the oscillating object 2 shown in 
a point-set part, supporting beam 2a, and movable electrode 2b - 2e is attained. 
[0006] As shown in drawing 4 , the drive electrodes e1 and e2 are connected to 
drive terminal L1a and L2a which were formed in the one side section of sensing 
section 1a through the circuit patterns L1 and L2 for a drive, respectively. 
Moreover, the detection electrodes e3 and e4 are similarly connected to 
detection terminal L3a and L4a which were formed in said one side section 
through the circuit patterns L3 and L4 for detection, respectively. And parasitic 
capacitance will be formed between circuit patterns of such terminal arrangement. 
[0007] In this case, one circuit pattern L3 for detection by the side of detection is 
formed in the shape of a straight line. The circuit patterns L1 and L2 of a driving 
side are crooked once, respectively, and are mostly arranged to the circuit 
pattern L3 for detection at axial symmetry. And the parasitic capacitance C13 
between detection terminal L3a and drive terminal L1a is equal to the parasitic 
capacitance C32 between detection terminal L3a and drive terminal L2a. 
[0008] Moreover, there is one circuit pattern L4 for detection which will be 
accepted a detection side in the opposite side of digital-disposal-circuit section 
1b, it is crooked twice, turns around the outside of the circuit pattern L2 for a 
drive, and is drawn by detection terminal L4a. Therefore, the parasitic 
capacitance C14 to drive terminal L1a and the parasitic capacitance C24 to drive 
terminal L2a are different. This is because it is so small that it is not necessary to 
separate distantly [ circuit pattern / L1 / for a drive ] and the parasitic capacitance 
between those circuit patterns does not need to take into consideration to the 
circuit pattern L4 for detection being close to the circuit pattern L2 for a drive, and 
the parasitic capacitance between those circuit patterns becoming large. 



[0009] On the other hand, digital-disposal-circuit section 1b integrated circuit (IC) 
Turns, and has four input/output terminals. That is, it is input terminal L4b of the 
capacity and the electrical-potential-difference conversion circuit connected to 
input terminal L3b of the capacity and the electrical-potential-difference 
conversion circuit connected to output terminal Lib of the driving signal oscillator 
circuit connected to drive terminal L1a, and detection terminal L3a, output 
terminal L2b of the driving signal oscillator circuit connected to drive terminal L2a, 
and detection terminal L4a. 

[0010] Below, actuation of conventional angular-velocity sensor equipment 20 is 
explained. From drive terminal L1a of digital-disposal-circuit section 1b, and L2a, 
as a continuous line and a broken line show to drawing 7 , the alternating voltage 
of the this amplitude and sine wave from which about 180 degrees of phases of 
like-pole nature differ on the oscillation frequency of 10kHz is impressed between 
drive terminal L1a, L2a, and the support electrode 3 (gland), respectively. 
[001 1] Then, the oscillating object 2 comes to vibrate to a longitudinal direction. 
Thus, if angular-velocity sensor 1c rotates focusing on a medial axis 
perpendicular to space while the oscillating object 2 is vibrating, the oscillating 
object 2 will come to vibrate in the direction of a short hand by Coriolis force. And 
the electrostatic capacity formed between the detection electrodes e3 and e4 and 
the movable electrodes 2d and 2e of the oscillating object 2 increases one side, 
and another side comes to decrease in number. The variation (output signal) of 
such electrostatic capacity is inputted into capacity and an electrical-potential- 
difference conversion circuit through input terminal L3b of digital-disposal-circuit 
section 1b, and L4b from detection terminal L3a and L4a. And the difference of 
the conversion electrical potential difference of these output signals is taken, this 
is amplified, and angular velocity is detected. 
[0012] 

[Problem(s) to be Solved by the Invention] However, in conventional angular- 
velocity sensor equipment 20, in one detection terminal L3a, through parasitic 
capacitance C13 and C32, as shown in drawing 8 , the alternating voltage 



(driving signal) of drive terminal L1a and L2a appears as a cross talk electrical 
potential difference by electrostatic-capacity association. However, since this 
cross talk electrical potential difference is reversed polarity, it is offset by 
detection terminal L3a, and is set to OV. In addition, R is high resistance which 
holds the potential of detection terminal L3a (input terminal L3b) to OV. 
[0013] On the other hand, in another detection terminal L4a, through parasitic 
capacitance C14 and C24, as shown in drawing 9 , the alternating voltage 
(driving signal) of drive terminal L1a and L2a appears as a cross talk electrical 
potential difference by electrostatic-capacity association. In this case, since 
parasitic capacitance C24 is larger than parasitic capacitance C14 and a cross 
talk electrical potential difference is also high, the electrical potential difference 
(VC24-VC14) of those difference will remain, without offsetting these cross talk 
electrical potential differences by detection terminal L4a. Since the electrical 
potential difference of this difference was very large compared with the angular- 
velocity signal component by Coriolis force, when it was inputted into capacity 
and an electrical-potential-difference conversion circuit through input terminal 
L3b of digital-disposal-circuit 1b, and L4b and was amplified in the differential 
amplifying circuit of the next step, that output voltage was reached and saturated 
in supply voltage, and it had the fault that an angular-velocity signal will also be 
distorted to coincidence. 

[0014] Then, this invention can offset the cross talk electrical potential difference 
through the parasitic capacitance of a driving signal, can amplify only an angular- 
velocity signal with a high amplification factor, and aims at offering the angular- 
velocity sensor equipment which can raise the sensibility (output voltage to 1 
degree/s) of an angular-velocity sensor. 
[0015] 

[Means for Solving the Problem] Invention according to claim 1 from the drive 
electrode (e1 , e2) of the pair which an angular-velocity sensor opposes, and the 
detection electrode (e3, e4) of a pair the drive terminal (L1a, L2a) of the pair 
formed in the side section of the sensing section, and a detection terminal (L3a -- 



) The circuit pattern for a drive (L1 , L2) and the circuit pattern for detection (L3, 
L4) are drawn by L4a, respectively. And it is the angular-velocity sensor by which 
the compensation circuit pattern (L5) linked to the circuit pattern for detection 
(L4) is prepared. Parasitic capacitance between a compensation circuit pattern 
(L5) and the 1 st circuit pattern for a drive (L1 ) is set to C51 . Parasitic capacitance 
between the 1st circuit pattern for a drive (L1) and the 1st circuit pattern for 
detection (L3) is set to C13. Set parasitic capacitance between the 1st circuit 
pattern for detection (L3), and the 2nd circuit pattern for a drive (L2) to C32, and 
parasitic capacitance between the 2nd circuit pattern for a drive (L2) and the 2nd 
circuit pattern for detection (L4) is set to C24. Said each circuit pattern is 
arranged so that a bottom type may be materialized. 
[0016] C51 and C32=C13, and C24 - according to this invention, the circuit 
patterns L1 and L2 for a drive, the circuit patterns L3 and L4 for detection, and 
the compensation circuit pattern L5 constitute the bridge circuit through the 
parasitic capacitance C51, C13, C32, and C24 during wiring. And the parasitism 
capacity factors C51/C13 and C24/C32 are a respectively equal value. Since it is 
contained in this also in C13=C32 and C51=C24 and the electrical potential 
difference of this amplitude guides to detection terminal L3a and L4a with 
reversed polarity through such parasitic capacitance in this case, this cross talk 
electrical potential difference is canceled by detection terminal L3a and L4a. 
Therefore, an output is not carried out for a cross talk electrical potential 
difference to capacity and an electrical-potential-difference conversion circuit. 
[0017] Moreover, in the case of parasitic capacitance C13 !=C32 and C51 !=C24, 
the cross talk electrical potential difference of the reversed polarity through such 
parasitic capacitance is not canceled by detection terminal L3a and L4a, 
respectively, therefore - detection terminal L3a and L4a - respectively - like- 
pole nature - the difference of same electric potential - an electrical potential 
difference will remain, such difference - an electrical potential difference should 
pass capacity and an electrical-potential-difference conversion circuit - it is 
canceled by inputting and carrying out a differential amplifier to the differential 



amplifying circuit of the next step. Invention according to claim 2 from the drive 
electrode (e1, e2) of the pair which an angular-velocity sensor opposes, and the 
detection electrode (e3, e4) of a pair the drive terminal (L8a, L9a) of the pair 
formed in the same **** of the sensing section, and the detection terminal (L6a -) 
of a pair The circuit pattern for a drive (L8, L9) and the circuit pattern for 
detection (L6, L7) are drawn by L7a, respectively. And it is the angular-velocity 
sensor by which the compensation circuit pattern (L5f) linked to the circuit pattern 
for detection (L9) is prepared. Parasitic capacitance between a compensation 
circuit pattern (L5f) and the 1st circuit pattern for detection (L6) is set to C56. 
Parasitic capacitance between the 1st circuit pattern for detection (L6) and the 
1st circuit pattern for a drive (L8) is set to C68. Set parasitic capacitance between 
the 1st circuit pattern for a drive (L8), and the 2nd circuit pattern for detection 
(L7) to C87, and parasitic capacitance between the 2nd circuit pattern for 
detection (L7) and the 2nd circuit pattern for a drive (L9) is set to C79. Said each 
circuit pattern is arranged so that a bottom type may be materialized. 
C56 and C87=C68, and C79 -- this invention also makes arrangement of a drive 
terminal and a detection terminal a thing and reverse according to claim 1 at the 
circuit pattern for a drive and the circuit pattern list for detection which make 
arrangement of the drive electrode of an angular-velocity sensor, and a detection 
electrode a thing and reverse according to claim 1, and are drawn from these 
electrodes. Therefore, the compensation circuit pattern L5 is connected to the 
outside circuit pattern L9 for detection. 

[0018] Also in arrangement of this circuit pattern, by satisfying the equilibrium 
condition of a bridge circuit like invention according to claim 1 By the differential 
amplifier of the output signal of the same electric potential which appears in 
detection terminal L6a of a pair, and L7a, and this amplitude The cross talk 
electrical potential difference of the driving signal which carries out electrostatic 
induction through parasitic capacitance from drive terminal L8a (circuit pattern L8 
for a drive) and drive terminal L9a (circuit pattern L9 for a drive) is cancellable. 
[0019] 



[Embodiment of the Invention] Below, the example of this invention is explained 
with reference to drawing 1 . Since this invention relates to amelioration of 
conventional angular-velocity sensor equipment, it is made to use the matter 
explained in drawing 4 - drawing 8 , gives the same number to the same part, 
and omits the explanation. In drawing 1 , the end is connected to the detection 
electrode e4 and the circuit pattern L4 for detection, it is crooked halfway, and L5 
is a compensation circuit pattern and it is connected [ the other end adjoins drive 
terminal L1a, and ] to compensation terminal L5a formed in the same side 
section as it. 

[0020] One circuit pattern L3 for detection is in the location of the axial symmetry 
of the circuit patterns L1 and L2 for a drive of a pair. Moreover, another circuit 
pattern L4 for detection and the compensation circuit pattern L5 are arranged so 
that the circuit patterns L1 and L2 for a drive may be enclosed, and they have the 
arrangement relation of axial symmetry to one circuit pattern L3 for detection. 
Therefore, another circuit pattern L4 for detection and the compensation circuit 
pattern L5, and the circuit patterns L1 and L2 for a drive of a pair have the 
arrangement relation which carried out identitas of the symmetry line of axial 
symmetry. 

[0021] Therefore, the parasitic capacitance C24 between detection terminal L4a 
and drive terminal L2a becomes equal to the parasitic capacitance C51 between 
drive terminal L1a and compensation terminal L5a. Therefore, the relation 
between parasitic capacitance C13=C32 and C51=C24 is materialized, and in 
drawing 8 , it becomes equal, and the absolute value of the cross talk electrical 
potential difference of the reversed polarity through parasitic capacitance C13 
and C32, i.e., the cross talk electrical potential difference of a driving signal, is 
offset in detection terminal L3a, and is set to 0V. Moreover, in drawing 10 , it 
becomes equal, and the absolute value of the cross talk electrical potential 
difference of the reversed polarity through parasitic capacitance C51 and C24 is 
also offset in detection terminal L4a, and is set to 0V. 

[0022] Therefore, it is not necessary to take the differential amplifier of the output 



signal of detection terminal L3a of a pair, and L4a, and a cross talk electrical 
potential difference can be canceled by making said parasitic capacitance equal 
in the latter part. 

[0023] In the above, even if it is the case of parasitic capacitance C51 !=C24 and 
C13 !=C32 as shown in drawing 11 although an example in case parasitic 
capacitance C13=C32 and C51=C24 are materialized was explained, it connects 
with the circuit patterns L1 and L2 for a drive and the circuit patterns L3 and L4 
for detection, and the compensation circuit pattern L5, and such parasitic 
capacitance constitutes the bridge circuit, as shown in drawing 2 . Therefore, if 
the equilibrium condition 13 of this bridge circuit, i.e., C51 and C32=C, and C24 
are generally materialized, since a cross talk electrical potential difference will 
serve as inphase Doshisha University in detection terminal L3a and L4a of a pair, 
these cross talk electrical potential differences can be offset by letting a latter 
differential amplifying circuit pass. 

[0024] In addition, in the above-mentioned example, since the compensation 
circuit pattern L5 and compensation terminal L5a have the function of the dummy 
electrode which forms parasitic capacitance C51, as long as C51 and C32=C13, 
and the conditions of C24 are acquired, what kind of configuration is sufficient as 
them, although formed in the configurations of the circuit pattern L4 for detection 
and detection terminal L4a, and axial symmetry. 

[0025] Below, other examples are explained with reference to drawing 3 . 
[0026] In the above-mentioned example, to the one side of sensing section 1a 
close to digital-disposal-circuit section 1b, the drive electrodes e1 and e2 of the 
pair of angular-velocity sensor 1c were formed in the parallel direction, and the 
detection electrodes e3 and e4 of a pair are formed in the direction which 
intersects perpendicularly. 

[0027] As shown in drawing 3 , the orientation of the drive electrodes e1 and e2 
of these pairs and the detection electrodes e3 and e4 of a pair may be replaced, 
respectively, for example, may be rotated 90 degrees counterclockwise. In this 
case, the circuit pattern L8 for a drive is drawn from the drive electrode e1 by 



drive terminal L8a. The circuit pattern L9 for a drive and compensation circuit 
pattern L5f are drawn from the drive electrode e2 by drive terminal L9a and 
compensation terminal L5g, respectively. The circuit pattern L7 for detection is 
drawn from the detection electrode e3 by detection terminal L7a, and circuit 
pattern L6 for detection is drawn from the detection electrode e4 by detection 
terminal L6a. 

[0028] And parasitic capacitance between compensation circuit pattern L5f 
(compensation terminal L5g) and circuit pattern L6 for a drive (detection terminal 
L6a) is set to C56. Parasitic capacitance between circuit pattern L6 for detection 
(detection terminal L6a) and the circuit pattern L8 (drive terminal L8a) for a drive 
is set to C68. Parasitic capacitance between the circuit pattern L8 (drive terminal 
L8a) for a drive and the circuit pattern L7 (detection terminal L7a) for detection is 
set to C87. Using parasitic capacitance between the circuit pattern L7 (detection 
terminal L7a) for detection, and the circuit pattern L9 (drive terminal L9a) for a 
drive as C79, said each circuit pattern is arranged so that a bottom type may be 
materialized. 

C56 and C87=C68, C79 [0029] 

[Effect of the Invention] Invention according to claim 1 connects a compensation 
circuit pattern to one circuit pattern for detection. The ratio of two parasitic 
capacitance formed between one circuit pattern for a drive, one circuit pattern for 
detection, and a compensation circuit pattern, The ratio of two parasitic 
capacitance formed between other circuit patterns for a drive, and the circuit 
pattern for detection of a pair, The cross talk electrical potential difference which 
makes it equal and appears in the detection terminal of a pair through parasitic 
capacitance can be made equal, and a cross talk electrical potential difference 
can be canceled, without [ letting a latter differential amplifying circuit pass or ] 
letting it pass. Thereby, only an angular-velocity signal can be amplified with a 
high amplification factor, and the sensibility of an angular-velocity sensor can be 
improved. 

[0030] Invention according to claim 2 leaves arrangement of the compensation 



circuit pattern in invention according to claim 1 as it is, and replaces arrangement 
of the circuit pattern for a drive of a pair, and the circuit pattern for detection of a 
pair. Also in this case, an operation of an angular-velocity sensor, a function, and 
effectiveness become being the same as that of invention according to claim 1. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The flat-surface gestalt Fig. of one example of the angular-velocity 
sensor equipment of this invention 

[Drawing 2] The explanatory view of the bridge circuit formed of the parasitic 
capacitance between the circuit patterns of the sensing section of the angular- 
velocity sensor equipment shown in drawing 1 

[Drawing 3] The explanatory view of the bridge circuit formed of the parasitic 

capacitance between the circuit patterns of the sensing section in other examples 

of the angular-velocity sensor equipment of this invention 

[Drawing 4] The flat-surface gestalt Fig. of conventional angular-velocity sensor 

equipment 

[Drawing 5] The expansion top view of the angular-velocity sensor shown in 



drawing 1 and drawing 4 

[Drawing 6] X-X-ray cross-section gestalt Fig. of drawing 5 

[Drawing 7] The phase explanatory view of driver voltage 

[Drawing 8] The explanatory view of the cross talk electrical potential difference 

through the parasitic capacitance in one detection terminal 

[Drawing 9] The explanatory view of the cross talk electrical potential difference 

through the parasitic capacitance in other detection terminals 

[Drawing 10] The explanatory view of the cross talk electrical potential difference 

which similarly minds the parasitic capacitance in other detection terminals 

[Drawing 11] The explanatory view of the cross talk electrical potential difference 

through the parasitic capacitance in the detection terminal of a pair 

[Description of Notations] 

1 SOI Substrate 
1a Sensing section 

1b Digital-disposal-circuit section 
1c Angular-velocity sensor 

2 Oscillating Object 

2a The supporting beam of a L character mold 
2b-2e Movable electrode 

3 Support Electrode 
e1, e2 Drive electrode 
e3, e4 Detection electrode 

L1 , L2, L8, L9 Circuit pattern for a drive 

L3, L4, L6, L7 Circuit pattern for detection 

L5, L5f Security circuit pattern 

L1a, L2a, L8a, L9a Drive terminal 

L3a, L4a, L6a, L7a Detection terminal 

L5a, L5g Compensation terminal 

10 Angular-Velocity Sensor Equipment 
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[Drawing 6] 
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[Drawing 7] 




[Drawing 8] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 



[Drawing 11] 
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( L 1 ) fc OP H l«1?4^M£ c 51 i: U & 1 

n^-y (li) tin cvm&miw^-y ( l 
3 ) t amvtmmm.* c j 3 1 l , m 1 ^ftfflffiii^ 

(L3) fcig20«?fflfj^-y (L2) t 
oP H Wff42§M£c 32 i: L, ®2«IM&fflgM^-y 

(L2) tm2cDm&mm^?-> (L4> toiao 
c 24 1 lt , T^jfoi-ti. =t a t, Mie# 

c B1 ■ c 32 = c 13 ■ c 24 

[ mm 2 ] aaa* y^imti-mmmmm 

(el, e 2 ) £ itf— Stf<75&tfJ1W5 (e3, e 4 ) 

? (L8a, L9a) fcj;y'-S«Sf (L6 a, 
L7a)C, ^timiKijffliaH^^-y (L8, L 
9 ) JtfMJfflffiMW-y ( L 6 , L 7 ) tm&Z 

*u ^o, mmmm^-y <L9> tssgH-iwar 

ffiH^-y ( L 5 f ) ^ISft^iiTV^ftaJS-feytf 

fflflrasBW- v ( l 5 f ) i ^ftjMiw- 
y ( l 6 ) to^^g** c 56 a.si o&mjB 
istiw-y ( l 6 ) tii i (Dmmm&m^?~y ( l 
s ) tcomcomi®mzc 6B t u mi oigwwen^" 

^-y (L8) t^20^aifflW^-y (L7) t 

op H ioiM*£c 87 1 u ®2o^mffle^^-y 

( L 7 ) tm2 0lBftfflieilA^-y ( L 9 ) t<?>Wi 

letf; 1 ? - y mm ztix^z ftmm-t y^mw. . 

C 56 " Cg 7 =C 6 g ■ C 7 g 

[f»W5M] 
[0 0 0 1 ] 

yfr t, m&mm> ^ - y^awmw%^ nxv-? 
mm Ltznmm^y^-mmzmth . 

[0 0 02] 

-r, H4^#EBLTiMt-i> 0 Amm^y^rmm2 o 

(4, H6(;^i:3t, M^if, SOI (Silicon On I 



nsulator) WM. 1 tJlDlLTJgjSSfLS . ^tOSOlS 

wtJiojWflni.^-cv^^ ±gpyyny s 
s3<0 3JffiBiJ:"5*5. soiSKitia, ^yyy 

[0003] ; to-fey yy^'gpi ao^Liifcii, ^3 
jK-ty^i c^'idM§tii> 0 ^^ftas-ty-tfi cto 

i^T, El5fcJ;W'ISl6^#H3LTlMt-|> 0 

ftft2ii, 40^i5t|S^-fl» L?I^^2aJ 

^LTry*-€S3tst&^t^§tiTui> 0 ; 

^®»ffc2^J|#*ft^M»;«, njlMS2b, 2 
[0004] «iJ#:2 tOl^ftfcii, ^iJ€S2 b , 

2 c tzh?ix®mftLxm&&offimmme 
i, e2^«s^iTw^ 0 afc, mmmcomttft 

^3iWffitIe3, e4£%M$irO^ 0 -tt 
T, COftpI^fey-»f 1 c^fe^Tii, ^til«®e3, 

e 4 ^ffiume i , e 2tcvm<?)*ti*ti<?yitmm* 

te^ffitfMtiX ^ § . H 5 KjKfftiSJK-t: y tf 1 c <rm 

ft ( SF 6 ) #*£ffl^fcR I E (Reacve Ion Etchin 
g) liZ£r)S0img.l<7)±MisV3ys i^x.y^-y 

[00 0 5 ] ttz. mstskxMetZtftXoiz. )5M 

£®ftX'*iimm2. ^2a, nIiJ)€S2b-2 
eli, ^^OTSPfc i^ia»<0«!iHUf s 2^'x-y^y 
, Tgpy u a y s 3 t op H ltp H lPi g mm 
zti&&mmmi l z%:'>x^&. 

[ 0 0 0 6 ] 04 t^-f «t 5 lift€Se 1 , e 2 
(4, fiimilfflI^7-yL 1 , L 2 £^LT, 

feyyy^gu i a^-^mmzm^tifzmm^T l 

la, L2atil§^, S^, R«tfc, iffifie 
3, e4«, ^m^tlifflffill^^-yL3, L4& 

^-lt, iriB-^oagptffM$^^ms^L3a, 

L4at^tLmff^$tL§o LT, 

sat «t o , WM^-ymizw^mmm^tii^ 

Uztzh* 

[0007] c\com^. miae>-mm&mi&>w 

-y l 3liIMl:M3ftTU5 . igfttltoffiHy^ 

-yLi, L2«, ^fniHMiu, ^mwen 

y^-yL3tML{5ailM*tffiM§^iT^| )o -ft 

T , ^ffiSii^ L 3at HDSSH^L 1 a t tfO^^^W* 
C 1 3 *\ ^mS^ L 3 a fclHBrSS&^L 2 a t ^m^M 

tmmc 3 2 {zmi < %^>x^& . 



(3) 



# 10-300475 



1 a t*hf5^§*C 1 4 fclBiJjS^ L 2 at*hM> 

^^mc2 4tpmmtx^, Mi, m\zm& 

A?-yL4i\ igi&fflffitl; n° 9 - y L 2 1 ( 4j£ < T . 

u iBijjwen^^-yL i tim<mtix. ^ti^co 

[0 0 09]-*. ft^UMB lblt ftmHIffi 

* ■ mffi^H^^A^^L 3 b , mm^L 2 at 

^SftT^SiEi&m^HS^Ill&^ftfl^L 2 b i 

tmmaH L L4 atgM§tLT^i,§* ■ n&$m®& 
[0010] oi't, ^*««5iS-fey^S2 oto»j 

la, L2aH,07tllMT*tJ;5t, 1 

o k h z co^jf mcxmrnm 1 s o ° era^s: 

la, L2airy*-ti3 fc^iatW 

[ o o 1 1 ] s t . 2 ti , m^mzmm-t h 

TEHeT^"!) t , filll*2(i3U^U^J:0M#*|6lt 

ft* 2 o^rtsms 2d, 2 e t ^r B itffM$iii.ff 

-irimsaLmim'jrt zk^ 
oymmmm^m (&xm^) mmm^L 3 a . l 

4 a ^tflfMHBi 1 b OA^» L 3 b , L 4 b 

*jYLx®m-mjmmmuzAJj$ii&« ^lt, ; 

[0 0 12] 

[|feBjW«L4 3fc^l>ilM] LfrL%tft>. m^cD 

ftmm j tyy-mw.2 0! / zt5^xte, -o«iffiSfL3 

atll 3fcC3 2£^LT. @8t*rt 

4 a t . lEWS^L 1 a , L 2 aWMtff (Ml 

n ) tmvMmn^z ± s ? n - ? mst ttm 

mS^L3aT'«§^lT0Vfc^|, o 3rfc. R(4$ift 
L 3 a ( A^S^ L 3 b ) 0 V£.&&t& 

[0 0 13] to— OWtftaiSS : FL4afc(S, $ 

±l*C14{:C24£tf-LT, I29»t4dt. IB 



SSg^L 1 a, L 2 aCO^m (lif^) 

a, 1f4^*C 2 4 ^IB^iC 1 4 4 0 A§ < , ? n 

a. ^ms^L4aT«$#i-rt. wi^^-on 
j±(v C24 -v cl4 ) imhzt£*i:h. z<?mft<?>n 
n u * u * t 4 §^ mi^M^t^-r^t 

A#^<7)T\ 1 b ^A^S^ L 3 b . L 4 

b£tf-LT§* ■ Hl±^«tA*$^T. 

[0014] ^zx\ *mii&. mmim^^MiZ 
irth^xixY-^m^M&Lx. nmmmcD&z 

[00 15] 

ftm&*irv<7)m£t&-ne>mm ( e 1 , e 

2 ) £4t>*Htf^ft«H ( e 3 , e4)H> 
>'^»m»t^JS$^-*f^iBil«? ( L 1 a, L 
2a) tsZimiffif- (L3a, L4a)t,aa 

( L 1 , L2 ) feiV^tiifflie^^ 0 

^-y (L3, L4) a«waj3*u ^Kfflie^^ 0 
^-y ( L4 ) t^t-SM«EH^^-y ( l 5 ) 
mbtix^i nm&t >*rxh ~> x . mmm> w - 

> (L5) ^:«Wfidl^^-> (Ll)fc^ 

co^^* £ c B ! t l , as i coigftfflw ^ - y ( L 
i ) fcH i ^?ft£ffiii^-y ( l 3 ) t <7)®<m$i 

§*£C 13 fcL. ®l^ffifflS«t^^-y (L3) t 

m2commmmt'^~y (L2) t^r^^^i^ 
c 32 fcL, m2<DwmMm>v-> (L2) ^^2^0 
^mfflffiit^^-y (L4) t^r H io's^*£c 24 fc 
lt, T^jSA-rsiot, friB#ieii^^-y*« 

[00 16] C B1 ■ C 32 =C 13 ■ C 24 

zcowmzzmi, MMmmw^-y^i, L2, m 
tBfflSS^^-yL3, L4fe±Mfss^"^yL 
5(4. isssos±§*c 51 . c 13 . c 32 . c 24 . 

So .rtLta. c 13 = c 32 aj;wc 51 = c 24 (7)±i^-t# 

StL. ^^^;(4. f^mSffi^L3a. L4 a(C(i, 1 

it&<7^m&zitLxmffixMwmwn&jmm- 

h(7)X\ <I(7)^nXh-^mE(4^aiS^?L3a. L4 

(4^* ■ mmmmmz\i&Mi^hfj:x\ 

[00 17] £tz. 'S : 4l§ilC 13 ^C 32 feJ;W'C 51 ^C 
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Ah-?W±te. WfL3a, L4atafM 
^y^^tm\ Ltztf-oX, MSfL3a, L4 

r. im^mmmmmmzxti^tix. mmmmztih 
«±, ^jUK-fey^^^-rs-^oigum® ( e k e 

2 ) £ itf-fctol&aM (e3, e 4 ) 

yyneM-mmzm^titz-wmmm- <ls 

a , L 9 a ) is J; (L6a, L 7 a ) 

^tLm»fflffi^^-y (L8. L9) i5±tf 

m&miw^-> (L6. l7) *«sm$tu 
mfflffift^-y (L9) titM-rsfflfiffi^^- 

y (L5f ) ^'ISft^iXTl^ftjlJK-fe^T-fc^T. 

ffififfli^-y ( l 5 f ) i ^mfflldiw- 
y (L6) tnffim&BMiZCsstL. mi<mtam 

ffl&>*?-> (L6) fcfgl^lgtJfflffiff^-y (L 

s ) i: ^<7)^§*s- c 6 8 ti.mi nwmmmw * 

(L8) tm20M&mB9BJW-> (L7) t 

coisisoa^^* Src 87 1 l, n 2 o^s.mieis^ ^ - > 

(L7) t3S2«iiHJfldi.'l?-> (L9) Vc7)tgjc?) 

isif; * ? - > mm s *vo ^ s t ^rc* s . 

C56 ' c 87 =c 68 ■ c 79 
. ' .v.n.i|. : ^ tmmt > -^ffiismt mw&mnmL 

^-ymmmmh^mmmmm^ . m. 

m 1 tfBKO t, O fc ffit Lfc & <9T* £ . Lfctf o T , 

lifiisii^^ - y l 5 ^Hi^mfflffii^ ^ - y l 9 

[oois] ;«^^-ytoiegtfcv^Ti. it* 
11 1 izimcomi tmmz. f u >y yw^«r## £ 

fi£4$^:-5<Ii:tJ:0. -M^i!tiSfL6a, L 7 a 

0, l»L8a («jffllKt^-yL8) . » 
SfSrPL 9 a (!B»fflfflH^-y L 9 ) 

[0 0 19] 

tai^#EELTiFJt-i>o *^ji±. 

^gMoHiOl^^l>i^or\ 124 -08 fciswt 
iMUc*if £Wf § £ i: fcl/C, |5l-^ti±|SI- 

&mm; ^- y l 4 tsgg § ti-c *mxm l , -e ^ 
[0020] -o^mweii^^-yL3(±. Htf<z> 



ttz. h d-^m\ammwj^~yL4n xvmmi 
^ a wsjy ^ - y l 4 «t viifiis^ ^ - y 

L5!:-^.®«fflE^-yLU L2tl ff« 

[002 1 ] £~>X. iffiSfL4at»SfL2a 
fc«0<m|!lC 2 4i±. mm?L 1 a tiffin 
L5at eoS^^^MC 5 1 fc L < . L1zW-> 
X. S^MCl 3 = C3 2iJ«fctfC5 l=C24^i 
ffisMfciU @8ti5UT, ^iiC13, C32J 

XK? tt^ L < & 0 . ^fliSffi^ L 3 a £ 

m^.mmc 5 k c 2 4 siat^nx h-^ 

mffi^lfiMffi i ^ L < ^ 0 .MOiS^ L 4 a Kii ^Tffl 
[00 22 ] L^-)t, fM5tfcv^T, -Mo^ai^ 

?w±it**? y^mtz t tfx-z 1 . 

[0023] JJEtti^Tfi. ^i^MC 1 3 =C 3 2 

feitxc 61 = c 2 4^')fci-ri>Ji^-W^^TfM 

01 lt^-iot, ^^iCs^C^fej; 

H2^-TJ:3t. ,»fflK^^-yLl, L2fei 
c^!HH!n^^^-> 1.3. L4, mmM'*?->L 

or. :«7''j7y@K«fiifr. Wo. c 5 i ■ c 32 

= C , 3 ■ C 2 4 tjSA^aH', -fcf^&aiJ&H 1 L 

3atL4 atfcV^r^nXh-^mj±(±^]ffl|5l^t5r 

-&or\ im^mmmmmmi^^b^zi*), z\ti^ 
<?)7uxv-9 mm mm-& ; t ^r*# s . 

[0 0 24] £rfc, JilBUJt^JtfcV^rii, 

^-yL s$i xvimm=? l 5 ati. m&m&wj^- 

y L 4 «t V'^ffiS^ L 4 a t IMftWlfCMLfc 

cor. c 61 ■ c 32 =c 13 ■ c 24 ^^f^#^^H\ t" 

[0025] ol'C, ffiWHSSMto^Tia3 *#BSL 

[0026] JJESftWfctSVvtti. fIW10£#gP 1 
b (;}Sff -f 6 -fe >y > /gp 1 <7)~mmz n L , f fr 
t-S^tftiiS^y-tfl cO-M«IBiJ)€Se 1 . e 

[00 27 ] ^tlt^-M^»€Se 1 . e 2fc it/ 
-M^tii€Se3. e4^ieM*^]&. H3t^J: 
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0 0fE§itTtJ;U o IBiimSe l^tffitt 

fflffil^^-y L S^IBIUS^ L8 aWKfSSfl, » 

>L 5 f fc^'^^miBtJlS^ L 9 a fcffif»L 5 g 
fflfflf!^-yL 6^£S^ L 6 a^#tii§tLTU 

[0028] ^lt, mmmw<?~yL5f (mm® 

fL5g) fc|giJjfflffill^^-yL6 (MffifL6 
a) i:^<7)^§M*C 56 i:b. mSffllE^-y 
L 6 ( Wi&M^ L 6 a ) »J?»; >S j? - > L 8 ( lg 

i» l s a ) t ammtmm.* c 68 1 l , sarnie 

ll^^-yL8 (»SfL8a) fc^fiJfflffiilA^- 
VL7 (MfL7a) fc^tf^^MSrC^i: 

u MisiA^-yL7 (WfL7a) tmm 
miw^-yL9 (iiSrL9a) k<mmm- 

^-y^'M^-o^, 

C55 ■ C37 = C 68 ■ C79 

[0 0 29] 

mw^?-yizmmm^?-ymmix . -r><m 
traffic ^~yt -^mmmmw xm 

-v y-fe;W& £ t § . liitJ: 0 , ftilMI^ 
ft v «*T-±MtI-f S .r fc . ^Hlf-fe y 

[0030] 1M112 tiB»o%Hj«, imii 1 ties 

T , ^IWS» ^ - y fc -tttf>8ttflfflfitt; ^ 
-yol^Asfvg^tOT'^ ;«:ioUT 



[0ffiOfgJ^5rtFJ] 

[Hi] *%w<d nmsi^ y^rmm^-mmm^m 
mwm 

[H2] muz^-tnmm^y^-mtco^y^yym 



[03] ^WMff -t* > -n^TS^fttl^M^cts 

fts-tyy y ^offin^ ^ - y t 

[ 04 ] S!*<7)^SE-fe y^EO^ffi^FJH 

[@5] miti£v i m4iz^i-ftm&i'tyy-cDm±¥ 

WM 

[06] 0 5 ^ x - xmimmwm 

[07] lg»)€J±tOfMFJ0 

[08] — : mmftm^z&fz>^mmzi>Yi-&7 

[09] ffi^ttiSi 1 tfcttl>S : ^*&^l»^n 

[010] mi<.wmm?-£*5i-t&m.mm£ 

[011] -M^taas^ttiftsaiSJIt^tS 

1 SO ISM 

1 a -tyyy^'gp 
1 b fiWlWF^ 

1 c nmm^yy 

2 mm 

2 a L>m<?)3ffim 

2b-2e 

3 ry*-ii 

e K e 2 
e3, e4 

LI, L2. L8. L9 IMffigy^-y 
L3, L4, L6. L7 f^fflffii^-y 
L5, L5 f WfieH^^-y 
L 1 a . L2a, L 8 a . L9a litftSi^ 
L 3 a , L 4 a s L6a, L7a $00,^ 
L5a, L5g Ifff^ 

1 0 nm&^y^m 



[06] 



[08] 
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if 



l-5a Lla L^T 
[04] 



e-1 e3 e4 1c 3 pgLg>r33 



L5g L6a L8a L7a L£a 

[05] 




C l 4 At /1.4a 




~ ^l?fe4 



